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Selected Variables


EJ Index for Particulate Matter 2.5


EJ Index for Ozone


EJ Index for Diesel Particulate Matter*


EJ Index for Underground Storage Tanks 


Environmental Justice Indexes


This report shows the values for environmental and demographic indicators and EJSCREEN indexes. It shows environmental and demographic raw data (e.g., the 
estimated concentration of ozone in the air), and also shows what percentile each raw data value represents. These percentiles provide perspective on how the 
selected block group or buffer area compares to the entire state, EPA region, or nation. For example, if a given location is at the 95th percentile nationwide, this 
means that only 5 percent of the US population has a higher block group value than the average person in the location being analyzed. The years for which the 
data are available, and the methods used, vary across these indicators. Important caveats and uncertainties apply to this screening-level information, so it is 
essential to understand the limitations on appropriate interpretations and applications of these indicators. Please see EJSCREEN documentation for discussion of 
these issues before using reports.


EJ Index for Air Toxics Cancer Risk*


EJ Index for Air Toxics Respiratory HI*


EJ Index for Traffic Proximity
EJ Index for Lead Paint 


EJ Index for Superfund Proximity


EJ Index for RMP Facility Proximity


EJ Index for Hazardous Waste Proximity


EJScreen Report  


EJ Index for Wastewater Discharge
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EJScreen Report 


Superfund NPL
Hazardous Waste Treatment, Storage, and Disposal Facilities (TSDF)


Sites reporting to EPA


the User Specified Area, ARKANSAS, EPA Region 6


Approximate Population: 2,875


LAPIS 10 FEBRUARY 2023


February 10, 2023


Input Area (sq. miles): 13.53


(Version 2.1)
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EJScreen Report  


Value State


Avg.


%ile in


State


USA


Avg.


%ile in


USA
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RMP Facility Proximity (facility count/km distance)
Hazardous Waste Proximity (facility count/km distance)


Wastewater Discharge (toxicity-weighted concentration/m distance)


Demographic Index


Over Age 64 


People of Color
Low Income
Unemployment Rate 


Less Than High School Education
Under Age 5 


Demographic Indicators


EJScreen is a screening tool for pre-decisional use only. It can help identify areas that may warrant additional consideration, analysis, or outreach. It does not 
provide a basis for decision-making, but it may help identify potential areas of EJ concern. Users should keep in mind that screening tools are subject to substantial 
uncertainty in their demographic and environmental data, particularly when looking at small geographic areas. Important caveats and uncertainties apply to this 
screening-level information, so it is essential to understand the limitations on appropriate interpretations and applications of these indicators. Please see 
EJScreen documentation for discussion of these issues before using reports.  This screening tool does not provide data on every environmental impact and 
demographic factor that may be relevant to a particular location. EJScreen outputs should be supplemented with additional information and local knowledge 
before taking any action to address potential EJ concerns.


Selected Variables


Pollution and Sources
Particulate Matter 2.5 (µg/m3)
Ozone (ppb)
Diesel Particulate Matter* (µg/m3)
Air Toxics Cancer Risk* (lifetime risk per million)
Air Toxics Respiratory HI*


Traffic Proximity (daily traffic count/distance to road)
Lead Paint (% Pre-1960 Housing)
Superfund Proximity (site count/km distance)


*Diesel particular matter, air toxics cancer risk, and air toxics respiratory hazard index are from the EPA’s Air Toxics Data Update, which is the Agency’s 
ongoing, comprehensive evaluation of air toxics in the United States. This effort aims to prioritize air toxics, emission sources, and locations of interest for 
further study. It is important to remember that the air toxics data presented here provide broad estimates of health risks over geographic areas of the country, 
not definitive risks to specific individuals or locations. Cancer risks and hazard indices from the Air Toxics Data Update are reported to one significant figure and 
any additional significant figures here are due to rounding. More information on the Air Toxics Data Update can be found at: https://www.epa.gov/haps/air-
toxics-data-update.


For additional information, see: www.epa.gov/environmentaljustice


Socioeconomic Indicators


Limited English Speaking Households


Underground Storage Tanks (count/km2)


the User Specified Area, ARKANSAS, EPA Region 6


Approximate Population: 2,875


LAPIS 10 FEBRUARY 2023


February 10, 2023


Input Area (sq. miles): 13.53


(Version 2.1)
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ACS Estimates
Percent MOE (±)


Population by Race


Population Density (per sq. mile)


EJSCREEN ACS Summary Report


Summary of ACS Estimates


Population


Population Reporting One Race


People of Color Population 


% People of Color Population


Households


Housing Units


Housing Units Built Before 1950 


Per Capita Income


Land Area (sq. miles) (Source: SF1)


% Land Area


Water Area  (sq. miles) (Source: SF1)


% Water Area


Total


White


Black


American Indian


Asian


Population by Sex


Population by Age


American Indian Alone


Asian


Pacific Islander


Some Other Race


Population Reporting Two or More Races


Total Hispanic Population


Total Non-Hispanic Population


White Alone


Black Alone


Non-Hispanic Asian Alone


Pacific Islander Alone


Other Race Alone


Two or More Races Alone


Male


Female


Age 0-4


Age 0-17


Age 18+


Age 65+


Data Note: Detail may not sum to totals due to rounding. Hispanic population can be of any race. 
N/A means not available. Source: U.S. Census Bureau, American Community Survey (ACS) .
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Location:
Ring (buffer):


Description:


User-specified polygonal location


0-miles radius


LAPIS 10 FEBRUARY 2023


2016 - 2020


2016 - 2020


2,875


219


932


32%


1,238


1,417


112


33,357


13.16


100%


0.02


0%


2,875 544


2,775 97% 1,084


2,006 70% 454
679 24% 490


0 0% 12


90 3% 104


0 0% 12


0 0% 12
100 3% 79
63 2% 118


2,813


1,943 68% 473


679 24% 490


0 0% 12


90 3%


0 0%


104


12


0 0% 12


100%


100 3% 79


1,281 45% 263


1,594 55% 467


91 3% 98
687 24% 322


2,188 76% 303


641 22% 192


February 10, 2023


2016 - 2020
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ACS Estimates
Percent MOE (±)


Population 25+ by Educational Attainment


2+3+4Speak English "less than very well"


Non-English at Home1+2+3+4


High School Graduate


Some College, No Degree


Associate Degree


Population Age 5+ Years by Ability to Speak English 
Total


Speak only English


1Speak English "very well"
2Speak English "well"
3Speak English "not well"
4Speak English "not at all"


3+4Speak English "less than well"


Bachelor's Degree or more


Total


Less than 9th Grade


9th - 12th Grade, No Diploma


Occupied Housing Units by Tenure


$50,000 - $75,000


$75,000 +


Total


Owner Occupied


Households by Household Income


Household Income Base


< $15,000


$15,000 - $25,000


$25,000 - $50,000


EJSCREEN ACS Summary Report
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Linguistically Isolated Households* 
Total


Speak Spanish
Speak Other Indo-European Languages
Speak Asian-Pacific Island Languages
Speak Other Languages


Location:
Ring (buffer):


Description:


In Labor Force
    Civilian Unemployed in Labor Force 
Not In Labor Force 


Renter Occupied


Employed Population Age 16+ Years 
Total


Data Note: Datail may not sum to totals due to rounding. Hispanic population can be of any race.


N/A means not available. Source: U.S. Census Bureau, American Community Survey (ACS) 
*Households in which no one 14 and over speaks English "very well" or speaks English only.


User-specified polygonal location


0-miles radius


LAPIS 10 FEBRUARY 2023


2016 - 2020


February 10, 2023


1,880 100% 313


61 3% 82
227 12% 167


559 30% 141


347 18% 117


215 11% 120


472 25% 180


2,784 100% 525


2,639 95% 462


145 5% 87


117 4% 87


4 0% 33


24 1% 49


0 0% 12


24 1% 49


28 1% 50


0 0% 12


0 0% 12
0 0% 12


0 0% 12


0 0% 12


1,238 100% 174


209 17% 108
85 7% 58


417 34% 146


159 13% 104
368 30% 120


1,238 100% 174


815 66% 172


423 34% 143


2,210 100% 320


1,297 59% 276
65 3% 81


913 41% 250







ACS Estimates
Percent MOE (±)


English
Spanish
French, Haitian, or Cajun
German or other West Germanic
Russian, Polish, or Other Slavic
Other Indo-European
Korean
Chinese (including Mandarin, Cantonese)
Vietnamese
Tagalog (including Filipino)
Other Asian and Pacific Island
Arabic
Other and Unspecified
Total Non-English


.


Data Note: Detail may not sum to totals due to rounding. Hispanic popultion can be of any race. 
N/A means   not available. Source:  U.S. Census Bureau, American Community Survey (ACS)
*Population by Language Spoken at Home is available at the census tract summary level and up.


Population by Language Spoken at Home* 
Total (persons age 5 and above)


EJSCREEN ACS Summary Report
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Location:
Ring (buffer):


Description:


User-specified polygonal location


0-miles radius


LAPIS 10 FEBRUARY 2023


2016 - 2020


February 10, 2023


2016 - 2020


3,135 100% 568


3,045 97% 575
39 1% 176
0 0% 31
0 0% 12
0 0% 12
4 0% 31


35 1% 86
12 0% 104
0 0% 12
0 0% 12
0 0% 12
0 0% 12
0 0% 12


90 3% 808







Population by Race Number Percent


Population by Sex Number Percent


Population by Age Number Percent


Households by Tenure Number Percent


Owner Occupied


Renter Occupied


Data Note: Detail may not sum to totals due to rounding.  Hispanic population can be of any race.  
Source: U.S. Census Bureau, Census 2010 Summary File 1.


Total


Population Reporting Two or More Races


Pacific Islander


Other Race Alone


Male


Female


Two or More Races Alone


Non-Hispanic Asian Alone


Age 18+


Age 65+


Age 0-17


Age 0-4


Population Density (per sq. mile) 


People of Color Population


% People of Color Population


Summary


Population


Some Other Race


White


Black


Pacific Islander Alone


White Alone


Black Alone


American Indian Alone


Total Hispanic Population


Total Non-Hispanic Population


American Indian


Asian


Census 2010


EJSCREEN Census 2010 Summary Report


Population Reporting One Race


Total


Households 
Housing Units 
Land Area (sq. miles)


% Land Area 
Water Area (sq. miles)


% Water Area


Location:
Ring (buffer):


Description:


1/1


User-specified polygonal location


0-miles radius


LAPIS 10 FEBRUARY 2023


3,017


227


1,092


36%


1,285


1,426


13.27


100%


0.02


0%


3,017


2,960 98%


1,984 66%


823 27%


8 0%


74 2%


0 0%


71 2%


57 2%


141 5%


2,876 95%


1,925 64%


822 27%


6 0%


74 2%


0 0%


0 0%
49 2%


1,473 49%


1,544 51%


200 7%


691 23%


2,326 77%


508 17%


1,285


837 65%


448 35%



dauberj

Typewritten Text

-------





		EJScreenRpt_p1

		EJScreenRpt_p2

		EJScreenRpt_p3

		acs2020_report_1-_FEB_2023_LAPIS.pdf

		epaCensusACS_2012

		epaCensusACS_2012_p3



		census2010sf1_report_10_FEB_2023_LAPIS.pdf

		Sheet1












Appendix B


Stratum Laboratory Thin Sections and Analysis on 
Hosston Core Samples







    


      
   


 


  


  


  


  


                


            


              


       


           


 


   


   
   


   
 


 


  


                    
            


               


               


       


             


            


 


    


            
 
 
 
 
 
  
  
  
  
  
  


        


       


         


                   


                   


      


 


Geostock Sandia
Hosston (03-139-03544)


Project #  HH-111673
Conventional Core


ROCK NAME (Folk):        Sublitharenite
SEDIMENTARY FABRIC: Faintly laminated
GRAIN SIZE RANGE*: Clay to 0.350 mm (medium sand)
AVERAGE GRAIN SIZE*: 0.150 mm (fine sand)
ROUNDNESS*: Subangular to rounded
SORTING*: Moderate
COMPACTION: Low 
*Sand/silt portion only


FRAMEWORK GRAINS/ALLOCHEMS:


MAJOR (GRAINS/ALLOCHEMS):
Monocrystalline quartz (57.0%)


MINOR/ACCESSORY:
Polycrystalline quartz (3.3%); mudstone fragments (3.3%); pseudomatrix (1.1%);
potassium feldspar (0.7%); chert (0.7%; including microporous varieties); plagioclase
feldspar (0.3%); metamorphic rock fragments (0.3%; schist, micaceous fragments);
siltstone fragments (0.3%); trace amounts of plutonic rock fragments, muscovite mica,
and heavy minerals (zircon, tourmaline, rutile, opaques)
MATRIX:
Minor amounts of pore-filling (3.0%) and grain-coating/pore-lining (5.7%) clays likely
consist of detrital illite and intermixed illite/smectite clays.


PETROGRAPHIC SUMMARY:


This moderately sorted, fine-grained sandstone is classified by Folk as sublitharenite. The fabric is faintly laminated with most grains displaying
preferential orientation along the long axis. Detrital framework grains consist of abundant very fine to medium sand-sized monocrystalline quartz,
minor polycrystalline quartz, rare feldspars, minor lithic fragments, mudstone fragments, and trace muscovite mica and heavy minerals. Minor
amounts of detrital illitic and illitic/smectitic clays locally occlude intergranular pores, coat grains/line pore walls, and bridge pore throats.
Authigenic quartz overgrowth cement locally precipitates on host detrital quartz grains where grain-coating clays are absent or discontinuous.
Trace amounts of framboidal pyrite occurs disseminated throughout the fabric as a replacive phase of susceptible grains and clays. Visible pore
types consist primarily of intergranular pores/micropores and minor secondary intragranular pores/micropores associated with partially leached
feldspar grains and microporous chert grains. Interconnectivity is expected to be good with local permeability restrictions resulting from pore-
bridging clays and grain-to-grain contacts (point and long contacts).


PORE TYPES:


Observed pore types include common intergranular pores (17.7%), intergranular micropores (0.7%), secondary intragranular pores (0.3%),
intragranular micropores (0.7%), and trace grain fracture pores.


DIAGENESIS:


MAJOR:
Quartz – 3.0%; Minor amounts of incipient to moderately well-developed quartz
overgrowths precipitate on host grains.


MINOR/ACCESSORY:
Illite/Chlorite – 1.7%; Minor amounts of authigenic illite/chlorite as grain-coating/pore-
lining clays.
Illite/Sericite – Trace replacement of susceptible feldspar and lithic grains.
Pyrite – Trace pyrite framboids as pore-lining/grain-coating cement and replacement of
clays and susceptible grains.


3929.20 feet
Sample # 1-2H-ET


Fine-grained sandstone
Hosston formation


ØHe: 30.9%     Kl: 683mD
Grain density: 2.64 gm/cc







    


         
 


  


  


  


                


            


              


       


           


 


    


   


   


   


 


 


  


  


                    
            


               


               


       


                          


    


    


      
   


   
 


 


  


  


  


        


       


         


                   


                   


      


 


Geostock Sandia
Hosston (03-139-03544)


Project #  HH-111673
Conventional Core


ROCK NAME (Folk):        Subarkose
SEDIMENTARY FABRIC: Faintly laminated
GRAIN SIZE RANGE*: Clay to 0.310 mm (medium sand)
AVERAGE GRAIN SIZE*: 0.240 mm (upper fine sand)
ROUNDNESS*: Subangular to rounded
SORTING*: Moderate
COMPACTION: Low 
*Sand/silt portion only


FRAMEWORK GRAINS/ALLOCHEMS:


MAJOR (GRAINS/ALLOCHEMS):
Monocrystalline quartz (50.0%)


MINOR/ACCESSORY:
Polycrystalline quartz (5.0%); potassium feldspar (1.0%); mudstone fragments (1.0%);
plagioclase feldspar (0.3%); muscovite mica (0.3%); heavy minerals (0.3%; zircon,
tourmaline, rutile, opaques); trace amounts of metamorphic rock fragments (schist),
siltstone fragments, chert (including microporous varieties), and pseudomatrix
MATRIX:
Minor amounts of pore-filling (4.0%) and grain-coating/pore-lining (8.0%) clays likely
consist of detrital illite and intermixed illite/smectite clays.


PETROGRAPHIC SUMMARY:


This moderately sorted, fine-grained sandstone is classified by Folk as subarkose. This sample exhibits a faintly laminar fabric with most grains
displaying preferred orientation along the long axis. Detrital framework grains include abundant silt to medium sand-sized monocrystalline quartz,
minor polycrystalline quartz, feldspars, lithic fragments, mudstone and siltstone fragments, and trace to rare amounts of chert, muscovite mica, and
heavy minerals. Detrital matrix clays consist of minor pore-filling, grain-coating/pore-lining, and pore-bridging illite and intermixed illite/smectite
clays. Incipient to moderately-well developed quartz overgrowth cement nucleates on host quartz grains where grain-coating clays are absent or
discontinuous. Authigenic clays include rare amounts of intermixed illite/chlorite as grain coats, illite/sericite as a grain-replacive phase of susceptible
feldspars, and trace pore-filling kaolinite booklets. Trace amounts of pyrite and iron oxides are also grain-replacive phases. Visible pore types include
common intergranular pores/micropores and minor secondary intragranular pores/micropores associated with partially leached feldspars. A good
reservoir quality is expected with minimal obstruction occurring from pore throat-bridging clays and point to long grain contacts.


PORE TYPES:


Observed pore types include common intergranular pores (18.7%), intergranular micropores (1.7%), secondary intragranular pores (0.3%),
intragranular micropores (1.0%), and grain moldic pores (0.3%).


DIAGENESIS:


MAJOR:
Quartz – 4.7%; Minor amounts of incipient to moderately well-developed quartz overgrowths
precipitate on host grains.


MINOR/ACCESSORY:
Chlorite – Trace amounts as grain replacement.
Ferroan Dolomite – Stained blue; trace amounts as localized pore-filling cement
Illite/Chlorite – 1.0%; rare amounts of authigenic illite/chlorite as grain-coating/pore-
lining clays.
Illite/Sericite – Trace replacement of susceptible feldspar and lithic grains.
Kaolinite – 0.3%; Rare amounts of pore-filling booklets.
Pyrite – Trace pyrite framboids as pore-lining/grain-coating cement and replacement of clays
and susceptible grains.
Ti/Fe-oxides – Trace amounts as replacement of susceptible grains.


3938.40 feet
Sample # 1-4H-ET


Fine-grained sandstone
Hosston formation


ØHe: 31.3%     Kl: 704mD
Grain density: 2.65 gm/cc







    


         
 


  


  


  


  


                


            


              


       


           


 


   


   


   


   
 


 


  


                     
            


               


               


       


             


            


 


    


            
 


 


  


  


  


        


       


         


                   


                   


      


 


Geostock Sandia
Hosston (03-139-03544)


Project #  HH-111673
Conventional Core


ROCK NAME (Folk):                 Quartzarenite
SEDIMENTARY FABRIC: Laminated
GRAIN SIZE RANGE*: Clay to 0.350 mm (medium sand)
AVERAGE GRAIN SIZE*: 0.150 mm (fine sand)
ROUNDNESS*: Subrounded to rounded
SORTING*: Moderate
COMPACTION: Low to moderate
*Sand/silt portion only


FRAMEWORK GRAINS/ALLOCHEMS:


MAJOR (GRAINS/ALLOCHEMS):
Monocrystalline quartz (60.3%)


MINOR/ACCESSORY:
Polycrystalline quartz (3.0%); potassium feldspar (0.7%); heavy minerals (0.7%; zircon,
tourmaline, rutile, opaques); metaquartzite (0.3%); mudstone fragments (0.3%);
plutonic rock fragments (0.3%); metamorphic rock fragments (0.3%; schist); siltstone
fragments (0.3%); trace amounts of plagioclase feldspar, chert, and muscovite mica
MATRIX:
Minor amounts of pore-filling (2.3%) and grain-coating/pore-lining (5.7%) clays likely
consist of detrital illite and intermixed illite/smectite clays.


PETROGRAPHIC SUMMARY:


This moderately sorted, fine-grained sandstone is classified by Folk as quartzarenite. The fabric displays discreet laminations alternating between
thin, slightly clay-rich layers with moderate levels of compaction and pore-dominated layers with lower compaction and better pore
interconnectivity. Framework grains consist of very fine to medium sand-size grains of detrital monocrystalline quartz, with lesser amounts of
polycrystalline quartz, feldspars, various lithic fragments, and trace to rare amounts of muscovite mica, chert, and heavy minerals. Detrital clays
are observed throughout the fabric, but as mentioned before, locally appear more common in thin laminations. These clays consist of illitic and
illitic/smectitic clays occurring as pore-filling, grain-coating/pore-lining, and bridging material. Quartz overgrowth cement is more apparent in
“       ” laminations where grain-coating clays are either absent or poorly developed. Visible pore types include common intergranular
pores/micropores, and secondary intragranular and grain moldic pores associated with dissolved feldspar grains. Interconnectivity is expected to
be locally obstructed by clay-rich laminations and moderate grain-to-grain contacts.


PORE TYPES:


Observed pore types include common intergranular pores (16.3%), intergranular micropores (0.7%), secondary intragranular pores (0.3%),
intragranular micropores (0.3%), and trace grain moldic pores.


DIAGENESIS:


MAJOR:
Quartz – 4.7%; Minor amounts of moderately well-developed quartz overgrowths precipitate
on host grains.


MINOR/ACCESSORY:
Ferroan dolomite – Stained blue; trace replacement of clay particles.
Illite/Chlorite – 1.0%; rare amounts of authigenic illite/chlorite as grain-coating/pore-
lining clays.
Illite/Sericite – Trace replacement of susceptible feldspar and lithic grains.
Kaolinite – 0.6%; Rare amounts of pore-filling booklets and in situ alteration of feldspars.
Non-ferroan calcite – Stained red; trace amounts of localized pore-filling cement and
replacement of susceptible grains.
Pyrite – Trace pyrite framboids as pore-lining/grain-coating cement and replacement of clays
and susceptible grains.
Ti/Fe-oxides – Trace amounts as replacement of susceptible grains.


3945.60 feet
Sample # 1-6H-ET


Fine-grained sandstone
Hosston formation


ØHe: 27.5%     Kl: 273mD
Grain density: 2.65 gm/cc







    


         
 


  


  


  


  


                


            


              


       


           


 


   


      


   
 


 


  


  


                     
            


               


               


       


             
            


 


    


            
 


 


  


  


  


        


       


         


                   


                   


      


 


Geostock Sandia
Hosston (03-139-03544)


Project #  HH-111673
Conventional Core


ROCK NAME (Folk):                 Sublitharenite
SEDIMENTARY FABRIC: Laminated
GRAIN SIZE RANGE*: Clay to 0.300 mm (medium sand)
AVERAGE GRAIN SIZE*: 0.120 mm (upper very fine sand)
ROUNDNESS*: Subrounded to rounded
SORTING*: Moderate
COMPACTION: Low to moderate
*Sand/silt portion only


FRAMEWORK GRAINS/ALLOCHEMS:


MAJOR (GRAINS/ALLOCHEMS):
Monocrystalline quartz (60.7%)


MINOR/ACCESSORY:
Polycrystalline quartz (2.0%); chert (1.0%) plagioclase feldspar (0.7%); mudstone
fragments (0.7%); metaquartzite (0.3%); potassium feldspar (0.3%); plutonic rock
fragments (0.3%); siltstone fragments (0.3%); pseudomatrix (0.3%); trace
metamorphic rock fragments (schist, micaceous fragments), muscovite mica, and
heavy minerals (zircon, opaques)


MATRIX:
Minor amounts of pore-filling (4.3%) and grain-coating/pore-lining (5.3%) clays likely
consist of detrital illite and intermixed illite/smectite clays.


PETROGRAPHIC SUMMARY:


This moderately well sorted, very fine-grained sandstone is classified by Folk as sublitharenite. The fabric is laminated as observed in discreet
variances in grain size (coarse silt to very fine sand vs. fine sand), heavy mineral lags, and most grains displaying preferential orientation along the
long axis. Framework grains are comprised of abundant monocrystalline quartz, with lesser amounts of polycrystalline quartz, feldspars, various
lithic fragments, chert, and trace amounts of muscovite mica and heavy minerals. Minor amounts of detrital illite and illite/smectite occur as pore-
filling, pore throat-bridging, and grain-coating/pore-lining clays. Quartz overgrowth cement nucleates on host detrital quartz grains where grain-
coating clays are absent or discontinuous. Trace to rare cement and grain-replacive phases include ferroan calcite, framboidal pyrite, and kaolinite
as in situ replacement of feldspar grains. Visible pore types include common intergranular pores/micropores and secondary intragranular and grain
moldic pore associated with dissolved feldspars. Interconnectivity is expected to be locally restricted by pore-bridging clays and laminations with
more frequent amounts of grain contacts (point and long).


PORE TYPES:


Observed pore types include common intergranular pores (14.3%), intergranular micropores (0.7%), secondary intragranular pores (0.3%),
intragranular micropores (0.3%), and trace grain moldic pores.


DIAGENESIS:


MAJOR:
Quartz – 4.0%; Minor amounts of incipient to moderately well-developed quartz
overgrowths precipitate on host grains.


MINOR/ACCESSORY:
Ferroan calcite – Stained mauve; rare amounts of localized pore-filling cement and grain
replacement.
Illite/Chlorite – 2.0%; Minor amounts of authigenic illite/chlorite as grain-coating/pore-lining
and pore-filling clays.
Illite/Sericite – 0.7%; Rare replacement of susceptible feldspar and lithic grains.
Kaolinite – 0.7%; Rare amounts of pore-filling booklets and in situ alteration of feldspars.
Pyrite – Trace pyrite framboids as pore-lining/grain-coating cement and replacement of clays and susceptible grains.


3946.30 feet
Sample # 1-8H-ET


Very fine-grained sandstone
Hosston formation


ØHe: 28.1%     Kl: 296mD
Grain density: 2.64 gm/cc







    


         
 


  


  


  


  


                


            


              


       


           


 


   


   


   


   


 


 


  


                     
            


               


               


       


                          


 


    


      
   


   
 


 


  


  


  


        


       


         


                   


                   


      


 


Geostock Sandia
Hosston (03-139-03544)


Project #  HH-111673
Conventional Core


ROCK NAME (Folk):                 Subarkose
SEDIMENTARY FABRIC: Faintly laminated
GRAIN SIZE RANGE*: Clay to 0.770 mm (coarse sand)
AVERAGE GRAIN SIZE*: 0.180 mm (upper fine sand)
ROUNDNESS*: Subangular to rounded
SORTING*: Moderate
COMPACTION: Low to moderate
*Sand/silt portion only


FRAMEWORK GRAINS/ALLOCHEMS:


MAJOR (GRAINS/ALLOCHEMS):
Monocrystalline quartz (60.0%)


MINOR/ACCESSORY:
Polycrystalline quartz (5.0%); potassium feldspar (1.0%); chert (1.0%; including
microporous varieties); plagioclase feldspar (0.7%); skeletal debris (0.7%; bivalve shell
fragments); plutonic rock fragments (0.3%); metamorphic rock fragments (0.3%);
pseudomatrix (0.3%); heavy minerals (0.3%; zircon, epidote, opaques); trace
mudstone fragments and muscovite mica


MATRIX:
Minor amounts of pore-filling (3.7%) and grain-coating/pore-lining (5.0%) clays likely
consist of detrital illite and intermixed illite/smectite clays.


PETROGRAPHIC SUMMARY:


This moderately sorted, fine-grained sandstone is classified by Folk as subarkose. The fabric displays a faintly laminar texture highlighted by
elongate skeletal fragments and most grains displaying a preferred orientation along the long axis. Framework grains consist of abundant fine to
medium sand-sized grains of monocrystalline quartz, with minor amounts of polycrystalline quartz, feldspars, bivalve shell fragments, various lithic
fragments, chert, and trace amounts of muscovite mica and heavy minerals. Detrital clays consist of illite and intermixed illite/smectite occurring
as pore-filling, grain-coating/pore-lining, and pore-throat bridging clays. Quartz overgrowths are the dominant cement type and noted on host
quartz grains where grain-coating clays are absent or poorly developed. Rare grain/allochem-replacive phases include pyrite framboids and non-
ferroan calcite. Visible pore types include common intergranular pores/micropores and secondary intragranular pores/micropores associated with
partially leached grains. Reservoir quality is expected to be good with minimal interconnectivity restrictions expected from pore-bridging detrital
clays and minor grain contacts (point and long contacts).


PORE TYPES:


Observed pore types include common intergranular pores (14.3%), intergranular micropores (1.3%), secondary intragranular pores (trace), and
intragranular micropores (0.7%).


DIAGENESIS:


MAJOR:
Quartz – 2.3%; Minor amounts of incipient to moderately well-developed quartz
overgrowths precipitate on host grains.


MINOR/ACCESSORY:
Ferroan dolomite – Stained blue; trace pore-filling cement
Illite/Chlorite – Trace amounts of authigenic illite/chlorite as grain-coating/pore-lining
and pore-filling clays.
Illite/Sericite – Trace replacement of susceptible feldspar and lithic grains.
Kaolinite – Trace amounts of in situ alteration of feldspars.
Non-ferroan calcite – Stained red; trace amounts of localized pore-filling cement and
replacement of susceptible grains and fossil fragments.


Pyrite – 0.3%; Rare pyrite framboids as pore-lining/grain-coating cement and replacement of clays and skeletal debris.


3954.00 feet
Sample # 1-12H-ET


Fine-grained sandstone
Hosston formation


ØHe: 28.4%     Kl: 413mD
Grain density: 2.64 gm/cc
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Stress Calcualtions for Well Tubulars
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APPENDIX C 


Lapis Energy 


Project Blue Site 


Injection Well(s) 


Tubular Design Calculations 


Water String:  


The greatest burst, collapse and tension stresses induced over the life of the water string occur 


during its installation. 


 


A. Burst: The burst pressure of the casing is governed by conditions present at the 


casing shoe. Two scenarios are considered. The first scenario assumes that 


the formation will fracture before the casing ruptures. A second scenario is 


considered using the highest burst pressure expected occurring during 


cementing operations. The greater of the two anticipated pressures will 


dictate the required burst strength of the casing. 


 


   𝑃𝑠ℎ𝑜𝑒 =  𝑃𝑡𝑒𝑠𝑡 + (𝐹𝐺 + 𝑆𝐹) × 0.052 × 𝐷𝑐𝑠𝑔 − 𝑀𝑊 × 0.052 × 𝐷𝑐𝑠𝑔 


 and 


𝑃𝑠ℎ𝑜𝑒 = 𝑀𝑊𝑙𝑒𝑎𝑑 × 0.052 × 𝐻𝑙𝑒𝑎𝑑 + 𝑀𝑊𝑡𝑎𝑖𝑙 × 0.052 × 𝐻𝑡𝑎𝑖𝑙 − 𝑀𝑊 × 0.052 × 𝐿𝑐𝑠𝑔 + 𝑀𝐴𝑆𝑃𝑐𝑚𝑡 


      


Where: 


 P
shoe


 = Maximum anticipated shoe pressure, psi 


 P
test = Maximum anticipated casing test pressure, psi 


 FG  = Estimated fracture pressure at shoe, lb/gal 


 SF = Burst loading safety factor, (1.5 lb/gal) 


 Dcsg = Casing setting depth, feet 


 MW = Mud Weight of drilling fluid, lb/gal 


 0.052 = Conversion factor, psi-gal/ft-lb 


  MWlead =  Mud Weight of Lead Cement, lb/gal 


  Hlead  =  Height of lead cement, feet 


  MWtail =  Mud Weight of Tail Cement, lb/gal 


  Htail =  Height of tail cement, feet  


  MW =  Mud Weight of drilling fluid, lb/gal 
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  Lcsg =  Affected length of casing, feet 


  Capcsg =  Casing capacity (.2222 bbl/ft) 


  Vlead =  Volume of lead cement from cementing recommendation 


 Vtail = Volume of tail cement from cementing recommendation  


 


Scenario 1: 


 Pshoe = 1,000 psi + (12.2 + 1.5) x 0.052 x 900 – 9.0 x 0.052 x 900 


 Pshoe = 1,220 psi 


  


Scenario 2:   


This scenario assumes that lost circulation occurs, and the float equipment plugs up with all the 


cement inside the casing.  Water is used as a backup to be conservative, and the maximum 


allowable surface pressure during this operation is 700 psig. Using the cementing 


recommendation, the lead cement volume is 115 bbl and the density is 11.5 lb/gal.  The tail cement 


volume is 135 bbl and the density is 13.2 lb/gal. 


 


Hlead  = Volume of lead cement from cementing recommendation/Casing capacity 


  


 𝐻𝑙𝑒𝑎𝑑 = 115/.2222 


  𝐻𝑙𝑒𝑎𝑑 = 518 feet 


 


Htail = Volume of tail cement from cementing recommendation/Casing capacity 


 𝐻𝑡𝑎𝑖𝑙 = 135/.2222  


 𝐻𝑡𝑎𝑖𝑙 = 608 feet 


 


Since the casing length is 900 feet, the affected length of casing is the total length of the tail and 


part of the lead cements (608 + 292), or 900 feet. Inserting these values into the master equation: 


 𝑃𝑠ℎ𝑜𝑒 = (11.5 × 0.052 × 608) + 13.2 × 0.052 × 292 − 8.33 × 0.052 × 900 +  700 


 


 𝑃𝑠ℎ𝑜𝑒 = 874 psi 
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For Injection Well (and Contingency Well) 


The burst pressure rating of the 16-inch O.D., 75 lb/ft, Grade J-55 water string is 2,630 psi, which 


results in a safety factor of 2.16 (2,630/1,220). 


 


B. Collapse: The collapse pressure of the casing is governed by conditions present at the 


shoe during cementing of the casing. The scenario assumes that the casing 


is void of fluids inside. The anticipated pressure will dictate the required 


collapse strength of the casing. 


 


   𝑃𝑠ℎ𝑜𝑒 = (𝑀𝑊𝑙𝑒𝑎𝑑 × 0.052 × 𝐷𝑙𝑒𝑎𝑑) + (𝑀𝑊𝑡𝑎𝑖𝑙 × 0.052 × 𝐿𝑡𝑎𝑖𝑙) 


  


Where: 


 P
shoe


 = Maximum anticipated external shoe pressure, psi 


 MWlead = Mud Weight of lead cement, lb/gal 


 Dlead = Depth of Lead Cement, feet 


 L
tail


 = Height of tail slurry, feet 


 0.052 = Conversion factor, psi-gal/ft-lb 


  


 Pshoe = (11.5 x 0.052 x 400) + (13.2 x 0.052 x 500) 


 Pshoe = 582 psi 


 


For Injection and Contingency Well: 


The collapse pressure rating of the 16-inch O.D., 75 lb/ft, Grade J-55 water string is 1,020 psi, 


which results in a safety factor of 1.75 (1,020/582). 


 


C. Tension: The tensile strength of the casing is governed by the unit tubular weight and 


buoyancy effects. 


 


   csgcsgcsgcsg DAMWDWW −= 052.0max  


Where: 


 W
max


 = Maximum tensile weight at worst case, lbs 


 W
csg = Unit casing weight, lb/ft 
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 D
csg


 = Casing setting depth, feet 


 MW = Weight of fresh water, (8.33) lb/gal 


 Acsg = Cross-sectional area of casing, (21.41 sq. in.) 


 0.052 = Conversion factor, psi-gal/ft-lb 


 


For Injection and Contingency Well: 


 Wmax = 75 x 900 – 8.33 x 21.41 x 0.052 x 900 


 Wmax = 59,153 lbs 


The tensile rating of the 16-inch O.D., 75 lb/ft, Grade J-55 water string is 1,178,000 lbs, which 


results in a safety factor of 19.91 (1,178,000/59,153). 


The tensile rating of the STC on the 16-inch O.D., 75 lb/ft, Grade J-55 water string is 710,000 lbs, 


which results in a safety factor of 12.00 (710,000/59,153). 
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Surface Casing: 


The greatest burst, collapse and tension stresses induced over the life of the surface casing occur 


during its installation. 


 


A. Burst: The burst pressure of the casing is governed by conditions present at the 


casing shoe. Two scenarios are considered. The first scenario assumes that 


the formation will fracture before the casing ruptures. A second scenario is 


considered using the highest burst pressure expected occurring during 


cementing operations. The greater of the two anticipated pressures will 


dictate the required burst strength of the casing. 


 


   𝑃𝑠ℎ𝑜𝑒 =  𝑃𝑡𝑒𝑠𝑡 + (𝐹𝐺 + 𝑆𝐹) × 0.052 × 𝐷𝑐𝑠𝑔 − 𝑀𝑊 × 0.052 × 𝐷𝑐𝑠𝑔 


 and 


𝑃𝑠ℎ𝑜𝑒 = 𝑀𝑊𝑙𝑒𝑎𝑑 × 0.052 × 𝐻𝑙𝑒𝑎𝑑 + 𝑀𝑊𝑡𝑎𝑖𝑙 × 0.052 × 𝐻𝑡𝑎𝑖𝑙 − 𝑀𝑊 × 0.052 × 𝐿𝑐𝑠𝑔 + 𝑀𝐴𝑆𝑃𝑐𝑚𝑡 


      


Where: 


 P
shoe


 = Maximum anticipated shoe pressure, psi 


 P
test = Maximum anticipated casing test pressure, psi 


 FG  = Estimated fracture pressure at shoe, lb/gal 


 SF = Burst loading safety factor, (1.5 lb/gal) 


 Dcsg = Casing setting depth, feet 


 MW = Mud Weight of drilling fluid, lb/gal 


 0.052 = Conversion factor, psi-gal/ft-lb 


  MWlead =  Mud Weight of Lead Cement, lb/gal 


  Hlead  =  Height of lead cement, feet 


  MWtail =  Mud Weight of Tail Cement, lb/gal 


  Htail =  Height of tail cement, feet  


  MW =  Mud Weight of drilling fluid, lb/gal 


  Lcsg =  Affected length of casing, feet 


  Capcsg =  Casing capacity (.0962 bbl/ft) 


  Vlead =  Volume of lead cement from cementing recommendation 


 Vtail = Volume of tail cement from cementing recommendation  
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Scenario 1: 


 Pshoe = 1,000 psi + (12.2 + 1.5) x 0.052 x 3250 – 9.0 x 0.052 x 3250 


 Pshoe = 1,391 psi 


  


Scenario 2:   


This scenario assumes that lost circulation occurs, and the float equipment plugs up with all the 


cement inside the casing.  Water is used as a backup to be conservative, and the maximum 


allowable surface pressure during this operation is 700 psig. Using the cementing 


recommendation, the lead cement volume is 196 bbl and the density is 11 lb/gal.  The tail cement 


volume is 73 bbl and the density is 14.2 lb/gal. 


 


Hlead  = Volume of lead cement from cementing recommendation/Casing capacity 


  


 𝐻𝑙𝑒𝑎𝑑 = 196/.0962 


  𝐻𝑙𝑒𝑎𝑑 = 2,037 feet 


 


Htail = Volume of tail cement from cementing recommendation/Casing capacity 


 𝐻𝑡𝑎𝑖𝑙 = 73/.0962  


 𝐻𝑡𝑎𝑖𝑙 = 759 feet 


Since the casing length is 3,250 feet, the cement will be followed by 9.0 lb/gal drilling mud. 


Inserting these values into the master equation: 


 𝑃𝑠ℎ𝑜𝑒 = 11 × 0.052 × 2037 + 14.2 × 0.052 × 759 + 9.0 × 0.052 × 454 − 8.33 × 0.052 × 3250 +  700 


 


 𝑃𝑠ℎ𝑜𝑒 = 1,230 psi 


 


For Injection Well (and Contingency Well) 


The burst pressure rating of the 10-3/4-inch O.D., 45.5 lb/ft, Grade J-55 surface casing is 3,580 


psi, which results in a safety factor of 2.91 (3,580/1,230). 
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B. Collapse: The collapse pressure of the casing is governed by conditions present at the 


shoe during cementing of the casing.  This scenario assumes that the casing 


contains a column of fresh water inside to be more conservative and to 


counteract the external hydrostatic force from the cement slurries. As the 


cementing operation is planned as a two-stage event, a calculation is 


performed for each stage. A worst-case scenario is assumed with a perfect 


hole and no losses for the first or second stages. 


 


  𝑃𝑠ℎ𝑜𝑒 = 𝑀𝑊𝑙𝑒𝑎𝑑 × 0.052 × 𝐻𝑙𝑒𝑎𝑑 + 𝑀𝑊𝑡𝑎𝑖𝑙 × 0.052 × 𝐻𝑡𝑎𝑖𝑙 − 𝑀𝑊 × 0.052 × (𝐷𝑐𝑠𝑔) 


 


Where: 


 P
shoe


  =  Maximum anticipated shoe pressure, psi 


 MWlead  =  Mud Weight of lead cement, lb/gal 


 MWtail  =  Mud Weight of tail cement lb/gal 


 H
tail


  =  Height of tail slurry, feet 


 H
lead


  =  Height of lead slurry, feet  


 MW  =  Weight of fresh water, (8.33 lb/gal) 


 D
csg


  =  Affected casing depth, feet 


 0.052  =  Conversion factor, psi-gal/ft-lb 


 


𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 14
3


4
” ℎ𝑜𝑙𝑒 𝑎𝑛𝑑 10


3


4
” 𝑐𝑎𝑠𝑖𝑛𝑔 =  0.0991 𝑏𝑏𝑙/𝑓𝑡 


𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑃𝑟𝑜𝑝𝑜𝑠𝑒𝑑 𝐶𝑒𝑚𝑒𝑛𝑡 𝑓𝑜𝑟 𝑆𝑡𝑎𝑔𝑒 1 𝑇𝑎𝑖𝑙 =  73 𝑏𝑏𝑙 


𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑃𝑟𝑜𝑝𝑜𝑠𝑒𝑑 𝐶𝑒𝑚𝑒𝑛𝑡 𝑓𝑜𝑟 𝑆𝑡𝑎𝑔𝑒 1 𝑇𝑎𝑖𝑙 =
73


0.0991
= 737 𝑓𝑒𝑒𝑡 


𝑇𝑜𝑝 𝑜𝑓 𝑆𝑡𝑎𝑔𝑒 1 𝐶𝑒𝑚𝑒𝑛𝑡 𝑇𝑎𝑖𝑙 = 3,250 − 737 = 2,513 𝑓𝑒𝑒𝑡 


𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑃𝑟𝑜𝑝𝑜𝑠𝑒𝑑 𝐶𝑒𝑚𝑒𝑛𝑡 𝑓𝑜𝑟 𝑆𝑡𝑎𝑔𝑒 1 𝐿𝑒𝑎𝑑 =  196 𝑏𝑏𝑙 


𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑃𝑟𝑜𝑝𝑜𝑠𝑒𝑑 𝐶𝑒𝑚𝑒𝑛𝑡 𝑓𝑜𝑟 𝑆𝑡𝑎𝑔𝑒 1 𝐿𝑒𝑎𝑑 =
196


0.0991
= 1,978 𝑓𝑒𝑒𝑡 


𝑇𝑜𝑝 𝑜𝑓 𝑆𝑡𝑎𝑔𝑒 1 𝐿𝑒𝑎𝑑 𝐶𝑒𝑚𝑒𝑛𝑡 =  2,513 − 1,978 = 535 𝑓𝑒𝑒𝑡 


 


 


𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑃𝑟𝑜𝑝𝑜𝑠𝑒𝑑 𝐶𝑒𝑚𝑒𝑛𝑡 𝑓𝑜𝑟 𝑆𝑡𝑎𝑔𝑒 2 𝑇𝑎𝑖𝑙 =  16 𝑏𝑏𝑙 


𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑃𝑟𝑜𝑝𝑜𝑠𝑒𝑑 𝐶𝑒𝑚𝑒𝑛𝑡 𝑓𝑜𝑟 𝑆𝑡𝑎𝑔𝑒 2 𝑇𝑎𝑖𝑙 =
16


0.0991
= 161 𝑓𝑒𝑒𝑡 


𝑇𝑜𝑝 𝑜𝑓 𝑆𝑡𝑎𝑔𝑒 2 𝐶𝑒𝑚𝑒𝑛𝑡 𝑇𝑎𝑖𝑙 = 1,500 − 161 = 1,339 𝑓𝑒𝑒𝑡 
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𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑃𝑟𝑜𝑝𝑜𝑠𝑒𝑑 𝐶𝑒𝑚𝑒𝑛𝑡 𝑓𝑜𝑟 𝑆𝑡𝑎𝑔𝑒 2 𝐿𝑒𝑎𝑑 = 318 𝑏𝑏𝑙 


𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑃𝑟𝑜𝑝𝑜𝑠𝑒𝑑 𝐶𝑒𝑚𝑒𝑛𝑡 𝑓𝑜𝑟 𝑆𝑡𝑎𝑔𝑒 2 𝐿𝑒𝑎𝑑 =
318


0.0991
= 3,209 𝑓𝑒𝑒𝑡 


𝑆𝑡𝑎𝑔𝑒 2 𝐿𝑒𝑎𝑑 𝐶𝑒𝑚𝑒𝑛𝑡 =  1,339 𝑓𝑒𝑒𝑡* 


*Note: Stage tool is at 1,500 feet 


 


Injection and Contingency Well: 


Stage 1:  Using the cementing volume recommendation for Stage 1, the calculated top of lead 


cement is at 535 feet and the density is 11 lb/gal, and the calculated top of tail cement is at 2,513 


feet and the density is 14.8 lb/gal.   


 


 𝑃𝑠ℎ𝑜𝑒(𝑆1) = (11 × 0.052 × 1,978) + (14.2 × 0.052 × 737) + (9.0 𝑥 0.052 𝑥 535) − 8.33 × 0.052 × 3,250  


 𝑃𝑠ℎ𝑜𝑒(𝑆1) = 518 psi 


 


Stage 2:  Using the cementing volume recommendation for Stage 2, the top of lead cement is at 


surface and the density is 11 lb/gal, and the calculated top of tail cement is at 1,339 feet and the 


density is 14.2 lb/gal. 


 


 𝑃𝑠ℎ𝑜𝑒(𝑆2) = (14.2 × 0.052 × 1,339) + (11 × 0.052 × 161) − 8.33 × 0.052 × 1,500 


 𝑃𝑠ℎ𝑜𝑒(𝑆2) = 431 psi 


The collapse pressure rating of the 10-3/4-inch O.D., 45.5 lb/ft, Grade J-55 surface casing is 2,090 


psi, which results in a design safety factor of 4.03 (2,090/518). 
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C. Tension: The tensile strength of the casing is governed by the unit tubular weight and 


buoyancy effects. 


 


   csgcsgcsgcsg DAMWDWW −= 052.0max  


Where: 


 W
max


 = Maximum tensile weight at worst case, lbs 


 W
csg = Unit casing weight, lb/ft 


 D
csg


 = Casing setting depth, feet 


 MW = Weight of fresh water, (8.33) lb/gal 


 Acsg = Cross-sectional area of casing, (13.01 sq. in.) 


 0.052 = Conversion factor, psi-gal/ft-lb 


 


For Injection and Contingency Well: 


 Wmax = 45.5 x 3250 – 8.33 x 13.01 x 0.052 x 3250 


 Wmax = 129,560 lbs 


The tensile rating of the 10-3/4-inch O.D., 45.5 lb/ft, Grade J-55 surface casing is 715,000 lbs, 


which results in a safety factor of 5.52 (715,000/129,560). 


The tensile rating of the STC on the 10-3/4-inch O.D., 45.5 lb/ft, Grade J-55 surface casing is 


493,000 lbs, which results in a safety factor of 3.81 (493,000/129,560). 
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Protection Casing:  


The greatest burst, collapse and tension stresses induced over the life of the protection casing 


occur during its installation. 


 


A. Burst: The greatest rupture stresses induced over the life of the protection casing 


occur during the casing pressure test after cementing of the casing string 


with a surface test pressure of 1,500 psi. This scenario assumes that the fluid 


in the casing is a mud weight of 9.0 ppg and there isn’t any external pressure 


supporting the casing.  


 


𝑃𝑚𝑎𝑥 = 𝑃max 𝑎𝑛 + (0.433 𝑥 𝑀𝑊 𝑥 𝐷) 


Where: 


 P
max


  =   Maximum internal pressure, psi 


 Pmax csg  =  Maximum casing pressure, psi 


 0.052  =  Conversion factor 


 MW  =  Mud weight of the fluid in the casing, ppg 


 D  =  Depth of casing, feet GL 


  


 


For Injection and Contingency Well: 


 7-inch, 26 lb/ft, Grade L-80 at 3,000 feet 


 𝑃𝑚𝑎𝑥 = 1500 + (0.052 𝑥 9.0 𝑥 3,000) 


 𝑃𝑚𝑎𝑥 = 2,904 psi 


 


 7-inch, 26 lb/ft, P110 Grade 2550 or G3 Casing at 6,350 ft 


 𝑃𝑚𝑎𝑥 = 1500 + (0.052 𝑥 9.0 𝑥 6,350) 


 𝑃𝑚𝑎𝑥 = 4,472 psi 


 


The burst pressure rating of the 7-inch O.D., 26 lb/ft, Grade L-80 protection casing is 7,240 psi, 


which results in a design safety factor of 2.49 (7,240/2,904).   
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The burst pressure rating of the 7-inch O.D., 26 lb/ft, P110 Grade 2550 or G3 protection casing is 


9,960 psi, which results in a design safety factor of 2.23 (9,960/4,472).   


 


C. Collapse: The collapse pressure of the casing is governed by conditions present at the 


shoe during cementing of the casing.  This scenario assumes that the casing 


contains a column of fresh water inside to be more conservative and to 


counteract the external hydrostatic force from the cement slurries. As the 


cementing operation is planned as a two-stage event, a calculation is 


performed for each stage. A worst-case scenario is assumed with a perfect 


hole and no losses for the first stage as well as for the tail cement in the 


second stage. 


 


  𝑃𝑠ℎ𝑜𝑒 = 𝑀𝑊𝑙𝑒𝑎𝑑 × 0.052 × 𝐻𝑙𝑒𝑎𝑑 + 𝑀𝑊𝑡𝑎𝑖𝑙 × 0.052 × 𝐻𝑡𝑎𝑖𝑙 − 𝑀𝑊 × 0.052 × (𝐷𝑐𝑠𝑔) 


 


Where: 


 P
shoe


  =  Maximum anticipated shoe pressure, psi 


 MWlead  =  Mud Weight of lead cement, lb/gal 


 MWtail  =  Mud Weight of tail cement lb/gal 


 H
tail


  =  Height of tail slurry, feet 


 H
lead


  =  Height of lead slurry, feet  


 MW  =  Weight of fresh water, (8.33 lb/gal) 


 D
csg


  =  Affected casing depth, feet 


 0.052  =  Conversion factor, psi-gal/ft-lb 


 


𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 9 − 7/8” ℎ𝑜𝑙𝑒 𝑎𝑛𝑑 7” 𝑐𝑎𝑠𝑖𝑛𝑔 =  0.0471 𝑏𝑏𝑙/𝑓𝑡 


𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑃𝑟𝑜𝑝𝑜𝑠𝑒𝑑 𝐶𝑒𝑚𝑒𝑛𝑡 𝑓𝑜𝑟 𝑆𝑡𝑎𝑔𝑒 1 =  194 𝑏𝑏𝑙 


𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑃𝑟𝑜𝑝𝑜𝑠𝑒𝑑 𝐶𝑒𝑚𝑒𝑛𝑡 𝑓𝑜𝑟 𝑆𝑡𝑎𝑔𝑒 1 =
194


0.0471
= 4,119 𝑓𝑒𝑒𝑡 


𝑇𝑜𝑝 𝑜𝑓 𝑆𝑡𝑎𝑔𝑒 1 𝐶𝑒𝑚𝑒𝑛𝑡 =  6,350 − 4,119 = 2,231 𝑓𝑒𝑒𝑡 


 


𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑃𝑟𝑜𝑝𝑜𝑠𝑒𝑑 𝐶𝑒𝑚𝑒𝑛𝑡 𝑓𝑜𝑟 𝑆𝑡𝑎𝑔𝑒 2 𝑇𝑎𝑖𝑙 = 17 𝑏𝑏𝑙 


𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑃𝑟𝑜𝑝𝑜𝑠𝑒𝑑 𝐶𝑒𝑚𝑒𝑛𝑡 𝑓𝑜𝑟 𝑆𝑡𝑎𝑔𝑒 2 𝑇𝑎𝑖𝑙 =
17


0.0471
= 360 𝑓𝑒𝑒𝑡 


 𝑆𝑡𝑎𝑔𝑒 2 𝐿𝑒𝑎𝑑 𝐶𝑒𝑚𝑒𝑛𝑡 =  3,000 − 360 = 2,640 𝑓𝑒𝑒𝑡 
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 Injection and Contingency Well: 


 


Stage 1:  Using the cementing volume recommendation for Stage 1, the calculated top of tail 


cement is at 2,231 feet and the density is 14.8 lb/gal.   


 


 𝑃𝑠ℎ𝑜𝑒(𝑆1) = (14.8 × 0.052 × 4,119) + (9.0 𝑥 0.052 𝑥 2,231) − 8.33 × 0.052 × 6,300  


 𝑃𝑠ℎ𝑜𝑒(𝑆1) = 1,485 psi 


 


Stage 2:  Using the cementing volume recommendation for Stage 2, the top of lead cement is at 


surface and the density is 12.5 lb/gal, and the calculated top of tail cement is at 2,640 feet and the 


density is 15.6 lb/gal. 


 


 𝑃𝑠ℎ𝑜𝑒(𝑆2) = (15.6 × 0.052 × 360) + (12.5 × 0.052 × 2,640) − 8.33 × 0.052 × 2,875 


 𝑃𝑠ℎ𝑜𝑒(𝑆2) = 763 psi 


The collapse pressure rating of the 7-inch O.D., 26 lb/ft, Grade L-80 protection casing is 5,410 psi, 


which results in a design safety factor of 7.09 (5,410/763) at 3,000 feet. 


The collapse pressure rating of the 7-inch O.D., 26 lb/ft, P110 Grade 2550 or G3 protection casing 


is 6,230 psi, which results in a design safety factor of 4.20 (6,230/1,485) at the 7-inch casing shoe. 
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C. Tension: The tensile strength of the casing is governed by the unit tubular weight and 


buoyancy effects or the maximum overpull designed for the pipe during 


installation (100,000 lbs), whichever is greater. 


 


   csgcsgcsgcsg DAMWDWW −= 052.0max  


 Where: 


 W
max


  =  Maximum tensile weight at worst case, lbs 


 W
csg  =  Unit weight of casing, lb/ft 


 D
csg


  =  Setting depth of casing, feet 


 MW  =  Weight of fresh water, (8.33 lb/gal) 


 Acsg  =  Cross-sectional area of casing (7.55 sq. in.) 


 D
csg


  =  Casing setting depth, feet 


 0.052  =  Conversion factor, psi-gal/ft-lb 


   


For Injection and Contingency Well: 


Casing String 


 Wmax = (26 x 6350) – (8.33 x 7.55 x .052 x 6350) 


 Wmax = 144,333 lbs. 


 


P110 Grade 2550 or G3 casing (3,350 feet) 


 Wmax = (26 x 3350) – (8.33 x 7.55 x .052 x 3,350) 


 Wmax = 76,144 lbs. 


The tensile rating of the 7-inch O.D., 26 lb/ft, Grade L-80 Protection casing is 604,000 lbs, which 


results in a safety factor of 4.18 (604,000/144,333). 


The tensile rating of the 7-inch O.D., 26 lb/ft, P110 Grade 2550 or G3 Protection casing is 830,000 


lbs, which results in a safety factor of 10.90 (830,000/76,144). 


The tensile rating of the LTC connection on the 7-inch O.D., 26 lb/ft, Grade L-80 Protection casing 


is 511,000 lbs, which results in a safety factor of 3.54 (511,000/144,333). 
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The tensile rating of the premium gas tight connection on the 7-inch O.D., 26 lb/ft, P110 Grade 


2550 or G3 Protection casing is 520,000 lbs, which results in a safety factor of 6.83 


(520,000/76,144). 
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Injection Tubing 


A. Burst: The greatest rupture stresses induced over the life of the injection tubing 


occur during injection operations.  This scenario assumes that the maximum 


injection pressure is realized while injecting waste fluids at the maximum 


permitted specific gravity. The annular fluid is used as a backup. The 


required minimum annulus pressure isn’t included to increase the safety 


factor for this calculation. This would only occur with a sudden failure of 


the annulus system and a complete loss of the annulus pressure applied on 


surface. 


 


   Pmax   = Pmax inj + (0.433 x SGinfl x D) – (0.433 x SGaflI x D) 


   


 Where: 


 P
max


  =  Maximum internal pressure, psia 


 Pmax inj  =  Maximum injection pressure, psia 


 SGinjfl  =  Maximum specific gravity of injection fluid (0.86) 


 D  =  Depth of tubing, feet 


 0.433  =  Pressure gradient, psi/ft 


 SGafl  =  Specific gravity of annular fluid (1.02) 


 


For Injection and Contingency Well: 


Surface with Wellhead Injection Pressure of 2,400 psi 


  Pmax = 2,400 + (0.433 x 0.86 x 0) – (0.433 x 1.02 x 0) 


  Pmax = 2,400 psi 


 


Packer at 5,500 feet 


  Pmax = 2,400 + (0.433 x 0.86 x 5,500) – (0.433 x 1.02 x 5,500) 


  Pmax = 2,019 psi 


   


The burst pressure rating of the 4-1/2-inch O.D., 11.6 lb/ft, 13CR80 tubing is 7,780 psi, which 


results in a design safety factor of 3.85 (7780/2019) at the packer and 3.24 (7780/2400) at surface.   
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B. Collapse: The maximum loading condition for collapse pressure of the injection 


tubing is governed by conditions present during annular pressure testing of 


the well.  This scenario assumes that the waste fluid inside the tubing is at 


its minimum specific gravity and the surface injection pressure is zero. 


 


   Pmax   = Pmaxan + (0.433 x SGafl x D) – (0.433 x SGinfl x D) 


 


Where: 


 P
max


 = Maximum external pressure, psi 


 Pmaxan = Maximum annular pressure, psi 


 SGafl = Specific gravity of annular fluid (1.02) 


 D = Depth of tubing, feet 


 0.433 = Pressure gradient, psi/ft 


 SGinjfl = Minimum specific gravity of injection fluid (0.84) 


 


For Injection and Contingency Well: 


 


   Pmax   = 2,500 + (0.433 x 1.02 x 5,500) – (0.433 x 0.84 x 5,500) 


  Pmax   = 2,929 psi 


The collapse pressure rating of the 4-1/2-inch O.D., 11.6 lb/ft, 13CR80 tubing is 6,360 psi, which 


results in a design safety factor of 2.17 (6360/2929).   
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C. Tension: The tensile strength of the injection tubing is governed by the unit tubular 


weight, with effects from buoyancy included.  The maximum tensile weight 


will be just prior to setting the tubing into the packer.  Calculations assume 


the well is filled with 1.02 specific gravity annular fluid prior to setting each 


tubing string. 


 


   Wmax =  Wta x D x Kb 


Where: 


 W
max


  =  Maximum tensile weight at worst case, lbs 


 W
ta  =  Unit weight of injection tubing, lb/ft 


 D  =  Depth of tubing, feet 


 Kb  =  Bouyancy Factor 


and, 












−=


44.65


33.8*
1


afl


b


SG
K  


Where: 


 SGafl  =  Specific gravity of annular fluid (1.02) 


 8.33  =  Conversion Factor 


 65.44  =  Conversion Factor 


 


For Injection and Contingency Well: 


 Wmax = (13.5 x 5,500) x (1 – (1.02 x 8.33)/65.44) 


 Wmax = 64,610 lbs. 


The tensile rating of the body of the 4-1/2-inch O.D., 11.6 lb/ft, 13CR80 injection tubing is 267,000 


lbs, which results in a safety factor of 4.13 (267,000 /64,610). 


The tensile rating of the Premium connection on the 4-1/2-inch O.D., 11.6 lb/ft, 13CR80 injection 


tubing is 141,000 lbs, which results in a safety factor of 1.91 (141,000 /74,007). 





